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本文结合 GARCH 类模型与静态及动态时变 Copula 函数针对基于除燃料油
期货之外的国内能源期货编制的南华能源期货指数、基于北海布伦特原油期货
与轻质原油期货编制的标准普尔高盛全收益率指数以及基于洲际交易所的理查
德湾煤炭期货与鹿特丹煤炭期货编制的 ICE 连续指数的 2013 年 10 月 9 日至



































To fill in gaps of research on the internal and external dependence of energy 
futures among China’s energy markets, this paper combines different GARCH models 
with static Copula functions and dynamic time-varying Copula functions to analyze 
the internal and external dependence of domestic energy futures markets using the 
data from October 9th, 2013 to May 26th, 2016. The data comes from Nan Hua futures 
index based on domestic energy futures, Standard & Poor's Goldman Sachs full yield 
index based on Brent crude oil futures and light crude oil futures and coal index 
released by InterContinental Exchange based on Richards Bay coal futures and 
Rotterdam coal futures.  
The empirical result shows that there exists tail dependence between domestic 
energy futures to different extent. Moreover, the structure of tail dependence between 
each pair of domestic energy futures is symmetrical. Whereas, when considering the 
tail dependence between domestic energy markets and international energy markets, 
the empirical result unexpectedly shows that domestic coal-related energy futures 
only shows weak lower tail dependence with two representative  international coal 
futures. On the contrary, Asphalt futures shows strong lower and upper tail 
dependence with two representative international crude oil futures. Furthermore, the 
tail dependence among energy futures are dynamic if their tail dependence is 
evidently strong. 
Compared with traditional method, applying Monte Carlo simulation based on 
EGARCH-SJC Copula model in the value at risk estimation of coking coal futures, 
coke futures and equal-weighted portfolio may provide more accurate result and 
reveal true risk of risky assets. This is due to better modeling on the true distributions 
of each time series and their tail dependence. 
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Hartley等人(2008)应用二元 VEC 模型得出美国能源市场的 WTI原油价格与亨利港
天然气价格之间存在长期的稳定关系，在随后更细致的研究中，Brown 等人（2008）
应用误差修正模型进一步指出综合考虑天气因素、能源储备等其他因素后原油期货




中，Accioly等人（2008）应用 Copula 函数发现 2004 年之后美国原油市场与汽油市










































































紧密的联系。在最近的研究中，Avdulaj 等人（2015）选取了轻质原油与 S&P500 股
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